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On the Importance of National Culture
for the Design of Information Systems
Culture can be defined as shared values and behavior patterns and is highly relevant for the
development of socio-technical systems. Publications in this domain show substantial
heterogeneity due to the variety of related problems and questions, as well as the focus on
different types of culture. In this paper we develop a comprehensive framework for the
design of culturally sensitive information systems that enables us to structure previous
publications. Based on this framework, a literature review is conducted to investigate which
meeting points of national culture and the elements of system development have thus far
been addressed. We explore existing knowledge related to the different aspects of culturally
sensitive design of information systems and identify areas where further research is needed
in order to enhance corresponding design knowledge.
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1 Introduction
National culture – in the sense of shared
values and norms of behavior of individ-
uals in a country (Straub et al. 2002) – has
had a major influence on the design of
information systems (Leidner and Kay-
worth 2006). Examples include, among
other things, the success of different de-
sign websites, mobile devices and mobile
services in the western world and Asia
(Ishii 2004; Choi et al. 2005). Differences
in respective national cultures are of vital
importance for the design of information
systems, thus providing the desired func-
tionality, facilitating the use of the sys-
tems and avoiding problems with accep-
tance (Ishii 2004; Choi et al. 2005; Leid-
ner and Kayworth 2006). Furthermore,
different moral concepts can be exercised
by system designers, especially on inter-
national development projects, and thus
lead to problems that jeopardize a suc-
cessful introduction (Winkler et al. 2007;
Keil et al. 2007; Tan et al. 2003; Yuan and
Vogel 2006).
The cultural influence on information
systems has been studied since the 1970s
(Gallivan and Srite 2005). Leidner and
Kayworth (2006) have identified a total
of 85 research projects that deal with the
influence of national and organizational
culture on information systems. These
can be assigned to six topic areas (Culture
and IS Development, Culture, IT adop-
tion and diffusion, Culture, IT Use and
Outcomes, Culture, IT Management and
Strategy, IT’s Influence on Culture, IT
Culture). A total of ten articles can be as-
signed to the particularly relevant topic
“Culture and Development IS”. However,
the field of “IT adoption and diffusion”
can also be assigned to articles considered
in the process of designing information
systems from a cultural perspective. The
observance of cultural requirements for
systems and products can significantly
influence the success, and these are there-
fore of particular relevance (Marcus and
Gould 2000). Main goal thus is to explore
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the present knowledge on the role of cul-
ture in the design of information systems.
Given the high heterogeneity of the re-
search in this subject area, it requires a
dedicated analysis of the literature to sys-
tematically work out which results ex-
ist and which research questions remain
unanswered.
This paper presents research findings
concerning the importance of national
culture in the design of information sys-
tems, along with a dedicated framework
that is structured and compacted. Based
on this, research gaps will be worked out
and the following research questions will
be answered:
1. What results have been achieved and
what research methods were used?
2. What research potentials exist and
how can they be developed?
3. What theoretical models are used to
connect the national culture with the
design of information and communi-
cation systems?
In the following, the underlying regula-
tory framework is explained (Sect. 2), af-
ter that the methodology of the analysis
is given (Sect. 3). The corresponding re-
sults of the study are presented in Sect. 4,
and in Sect. 5 the implications are dis-
cussed. The paper concludes with a sum-
mary of achieved results and their value
for the research community of business
information systems engineering (BISE).
2 Framework Development
The main scientific object of the BISE re-
search community is the information sys-
tem itself. It builds a foundation for the
framework (Sect. 2.1), and, in our case,
helps to classify the papers that we iden-
tify during the literature review. Addi-
tionally, we need to explain the underly-
ing understanding of culture (Sect. 2.2).
Finally, we develop the framework that
connects the design of information sys-
tems with culture.
2.1 Design of Information Systems
The design orientation defines a central
stream, especially within the German-
speaking BISE research community
(Fettke et al. 2010). Using innova-
tive techniques, for example, in the
form of methods, models, and soft-
ware prototypes, the aim is to de-
velop artifacts that can be used to
solve practical problems (Becker 1995;
Hevner et al. 2004). The system design
requires a design entity that performs the
design. These are, in general, people (e.g.,
business analyst, programmer), who, by
means of a design technique (e.g., Uni-
fied Modeling Language − UML) pursue
a design objective (e.g., mapping of busi-
ness processes). In contrast, the design
object involves socio-technical systems.
The approach by Sydow (1988) stipulates
that the design object is a structured set
of tasks (e.g., business processes) and
technologies (e.g., Business Process Man-
agement System) which comprise not
only the technical subsystem, but also
members (e.g., users) and roles (such
as key account management) that com-
prise the social subsystem. The human
and mechanical components (subsys-
tems) serve a specific task (Heinrich et al.
2011; n.a. 2011). Figure 2 shows these
relationships, as well as the relationship
between design subject and design object
schematically.
The design of information systems is
divided into single phases/work steps
(due to complexity reduction), which
help to structure the development pro-
cess as well as to support correspond-
ing project management with proce-
dure models (e.g., Stahlknecht and
Hasenkamp 2004). In particular, the
phases that are typically connected with
the design of information systems need
to be taken into account for the develop-
ment of the regulatory framework for the
literature review.
2.2 Culture and Cultural Dimensions
In cultural research, it are the differences
and similarities of people from differ-
ent cultural backgrounds that are ana-
lyzed in order to gain a better under-
standing of the processes associated with
cultural effects (Straub et al. 2002). Here,
culture is indeed addressed comprehen-
sively, but a unique and universal defini-
tion does not exist, as is evident in Kroe-
ber and Kluckhohn’s (1952, pp. 77 ff.)
identification of 162 different definitions
of culture. Culture is a complex and
elusive phenomenon that includes both
the orientation patterns and the associ-
ated mechanisms of mediation and ex-
pressions (Schreyögg 1999). In this con-
text, shared norms and common values
in many definitions are a central feature
(Straub et al. 2002). This understanding
of culture is also taken as a basis for this
paper.
Various approaches are represented in
cultural research that relate not only to
different definitions but also to differ-
ent reference objects or layers and ar-
eas of application. Below, we summa-
rize these approaches to three broad cate-
gories of cultural research: national, or-
ganizational and group. The focus in
this article is placed on national culture,
as the design subject as well as the so-
cial subsystem on the design object level
are usually humans that are predomi-
nantly influenced by their national en-
vironment. As a result, we first distin-
guish national culture from the other
two types of culture (organizational and
group) and then demonstrate their inter-
actions. The aim is to develop a suitable
distinction to highlight cross-references
to other types of culture. We thus reflect
on three main types, using a cultural re-
search perspective. References to infor-
mation system design are then worked
out in due course.
2.2.1 National Cultural Research
In national cultural research, attitudes
and behavioral differences between peo-
ple from different countries are exam-
ined. The most common contribution in
this area has been provided by Hofstede
(1980). Based on the data collected by
a questionnaire at IBM, Hofstede identi-
fied four cultural dimensions (power dis-
tance, individualism versus collectivism,
masculinity versus femininity, and un-
certainty avoidance) that set employees
in different countries apart from one
another. Hofstede later added the di-
mension time orientation (Hofstede and
Bond 1998). His work was criticized in
particular because of the age of the used
data and the exclusive consideration of
IBM employees, who may have caused a
distortion of the organizational culture
(Erez and Earley 1993, p 55; House et al.
1997). Nevertheless, Hofstede’s work in
the field of BISE continues to be cited fre-
quently (Gallivan and Srite 2005; Leidner
and Kayworth 2006).
Apart from Hofstede, other authors
have identified cultural dimensions.
For example, Hall and Hall (1990)
have identified four alternative dimen-
sions: spatial understanding, contextual
reference, understanding of time and
speed of a message. Other constructs
have been presented by Schwartz (1992)
and Hampden-Turner and Trompenaars
(1993). As part of the Global Leadership
and Organizational Behavior Effective-
ness (GLOBE) study, an attempt has also
been made to compensate the weaknesses
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Fig. 1 Models for the
conceptualization of
culture: Schein (2004) as
example for the
organizational culture,
Karahanna et al. (2005) as
example for different
cultural layers and their
structure
of Hofstede’s approach (House and Javi-
dan 2004). The results extend and sub-
stantiate Hofstede’s cultural dimensions
to finally nine dimensions (assertive-
ness, gender equality, group collectivism,
humane orientation, institutional collec-
tivism, performance orientation, power
distance, uncertainty avoidance and fu-
ture orientation). Further – contrary to
Hofstede – the practices (as is state) and
values (should be state) of each dimen-
sion are distinguished in order to achieve
a separation between lived and desired
cultural values in a nation.
Critics of the concept of national cul-
ture also exist. For instance, Myers and
Tan (2002) note that nations are a phe-
nomenon of recent history. Effective na-
tional governments equipped with ap-
propriate power were already formed in
the 19th Century (e.g., in Europe and the
U.S.). It is thus problematic to equate na-
tions with cultures, since they may have
existed for several thousand years. Fur-
thermore, national states vary continu-
ously. Here, among others, the dissolu-
tions of the Union of Soviet Socialist Re-
publics (USSR) and Yugoslavia can be
mentioned. The basic idea that every na-
tion corresponds to a culture is incorrect.
For example, India was founded with-
out a common language and ethnicity,
and consists of a large number of dis-
tinct cultures. In Africa, many nations
were founded by the dominant colonial
powers without taking cultural and eth-
nic lines into account (Myers and Tan
2002). Consequently, it seemed more re-
alistic to assume that a nation would
involve more than one culture or sev-
eral subcultures (Huo and Randall 1991;
Peppas 2001; Martinsons and Ma 2009).
The approaches described below choose a
further reference object (organization or
group), thus avoiding this criticism.
2.2.2 Organizational Cultural Research
In organizational cultural research the
common values and behaviors of mem-
bers of each organization are impor-
tant. According to Hofstede et al. (2010),
this is a fundamentally different cultural
phenomenon compared to national cul-
ture, which is why these topics should be
strictly separated. One of the most pop-
ular explanations of organizational cul-
ture is the model of Schein (2004). Fol-
lowing this approach, corporate culture
can be divided into three levels (Fig. 1,
left side). The visible artifacts are located
at the top (e.g., language used, clothing,
and technology). Below them are the not
directly visible levels of values. Joint val-
ues reduce the uncertainty of the organi-
zation’s members in making decisions in
new situations and thus serve as a guide.
At the lowest level are the so-called basic
assumptions. Values that have been suc-
cessful over a long period can evolve into
basic assumptions. There is thus a sub-
stantial difference compared to the val-
ues in terms of the amount of anchor-
ing within the organization. At the basic
assumptions, the anchoring is so strong
that a critical discussion is no longer pos-
sible, and if the members of the orga-
nization do not stick to the basic as-
sumptions, they are excluded from the
community organization (Schein 2004).
2.2.3 Cultural Group research
In addition to the national and orga-
nizational culture approaches, numer-
ous publications over the last few years
can be assigned to neither of these ap-
proaches (see e.g., Martinsons and Ma
2009; Sarker and Sarker 2009; Rai et al.
2009.): These works mainly deal with
group cultures, which, for example, oc-
cur in communities. A theoretical expla-
nation for such cultural forms, includ-
ing the theory of social identification, is
based on the self-concept (Tajfel 1972;
Tajfel and Turner 1979). Following this
approach, the inner self of an individ-
ual arises from group membership (na-
tionality, profession, and organization)
and the specific context. Instead of a
rigid character, it is assumed that many
personality facets exist in different sit-
uations that determine behavior (Tajfel
1972; Tajfel and Turner 1979). Kara-
hanna et al. (2005) have developed the
so-called “virtual onion model,” based on
the theory (Fig. 1, right side). The dif-
ferent group memberships assign them-
selves around the core of the individ-
ual personality just like the skin of an
onion, thus forming the respective dom-
inant culture. Since the number of the
considered group membership is unlim-
ited, the approach can be used to explore
different group cultures very flexibly.
2.3 Conception of the Regulatory
Framework
The framework relies on the model of
the system design by Fettke et al. (2010),
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Fig. 2 Framework for the
literature analysis (own
illustration)
which is a synthesis of various corre-
sponding approaches providing a com-
prehensive aggregated basis (Sect. 2.1).
Thereby, we particularize the design ob-
ject of the model referring to the dis-
tinction above – as a socio-technical sys-
tem – at this layer with the approach
of Sydow (1988, Fig. 2). Afterwards, we
embed the single components/layers of
this extended model in the corresponding
type of culture (Sect. 2.2).
We follow the assumption that both de-
sign subject (e.g., the business analyst in
a given country) and design object (e.g.,
the introduction of a business process
management system in another country)
are generally characterized by the respec-
tive national environments in which they
are anchored (Sect. 2.2) so that the design
of information systems is dominated by
this type of culture.
With the embedding of organizational
culture, we follow Schein (2004). Accord-
ingly, culture comprises not only a visible
range but also unapparent, not directly
accessible components (Sect. 2.2). These
are connected with the actors involved
– design subject (e.g., business analyst)
and design of object (such as key account
manager) – and are perceived by them
as a matter of course. Not directly acces-
sible cultural components represent val-
ues and basic assumptions, whose diver-
sity is often associated with risks for the
design of information systems. Different
values can therefore result in other func-
tionality requirements (Ishii 2004; Choi
et al. 2005), which lead to reduced effi-
ciency and effectiveness of the system if
these requirements are not met.
The approach of the virtual onion
model (Sect. 2.2) emphasizes – in our
view – that national culture is only one
of the many layers of culture, which, in
turn, overlap with each other and are
strongly connected. Thus, the national
culture (e.g., French/German) influences
the organizational culture (e.g., central-
ized/decentralized) or the group culture
(e.g., specialized/revenue oriented). Ac-
cordingly, there remains to be considered
the importance of further types of culture
for the design of information systems in
general in order to eventually develop a
complete image in this area. Given the
objective of this paper and the previously
discussed focus on the national culture,
organizational and group-specific aspects
fade into the background. This is high-
lighted within the framework and Fig. 2,
through adjustments of the font color
(shaded).
The framework described here (Fig. 2)
provides first general indications for the
targeted – culturally specific – design of
information systems, pointing out the
appropriate interfaces and research po-
tentials. It can also be used as a ba-
sis for answering the above-mentioned
questions, as the papers identified in the
literature review are assigned to the de-
sign subject, the design object or the
connection between them. On the other
hand, it is possible to focus on the type of
culture in the foreground. In the follow-
ing, we focus in particular on the national
culture (Table 1). For further structur-
ing of the single results, they can be as-
signed to the typical phases of the design
of information systems. The practical ap-
plication of the regulatory framework for
structured analysis of existing research is
discussed in the following section.
3 Methodology
The methodology employed to identify
suitable papers is based on Buhl et al.
(2011) and Piccoli and Ives (2005). The
approach is based on a sample of pub-
lished research papers in journals and
conference proceedings (see details in on-
line Appendix B). With the use of a sys-
tematical database search, we identified
publications by keywords that dealt with
320 Business & Information Systems Engineering 6|2012
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the topic of culture in information sys-
tems development, or were directly re-
lated to this topic. Only research arti-
cles were included that were published
between January 2000 and July 2011.
A detailed explanation of the selected
databases, the search terms used, and
the identified contributions to the multi-
level consolidation are included in online
Appendix B. A total of 39 papers from
12 journals and 7 conference proceedings
were identified.
The structure and presentation of the
results in terms of the concept of fo-
cus and discussion (language style and
tenses) were based on Webster and Wat-
son (2002). Initially, the papers were as-
signed to the layers of the system design’s
model regarding our framework (Fig. 2).
The levels of the design subject, the de-
sign object and the connection between
subject and object design were distin-
guished. Thereafter, the identified themes
were condensed into priorities and were
assigned to typical phases of system de-
velopment (Sect. 2.1). Thereby, a distinc-
tion was made between pre-phase, analy-
sis phase, design phase, implementation
phase, and introductory phase, follow-
ing Stahlknecht and Hasenkamp (2004).
Additionally, a cross phase category was
added. Unless substantive aspects allowed
a further subdivision within a phase,
the articles in several issues were di-
vided (Table 1). Because, for example,
the design phase required the selec-
tion and use of appropriate development
method (Stahlknecht and Hasenkamp
2004), these phases could be divided
into two subject areas: one for the de-
velopment of (new) system development
methods (Table 1 – subject area 5) and
one for the support of (existing) system
development methods (Table 1 – sub-
ject area 6). Afterwards, the identified pa-
pers were analyzed to what extent they
were appropriate in order to answer the
defined research questions (Sect. 1). Be-
low, the results of the classification and
analysis are explained.
4 Culture in Design Science
Research
In the following, we present the results of
the literature analysis for which we ap-
ply the framework given in Fig. 2, serving
as a possible basis for a culturally sensi-
tive development theory. The list of con-
tributions is summarized in Table 1, and
is based on the individual phases or sub-
ject areas of the development of success-
ful socio-technical systems, resulting in
the various rows presented in the table.
Where there is a sample for each field,
they are explained in detail.
Thus, the first research question posed
in Sect. 1 regarding the research results
obtained in the different areas, is ad-
dressed. On this basis, extant research
gaps for each topic are uncovered. We
then focus on the second research ques-
tion concerning which potential areas of
research remain and how they can be
exploited. A complete list of the ana-
lyzed contributions and their findings is
provided in online Appendix A.
4.1 Preliminary Phase
The preliminary phase consisted of con-
tributions which focused on research
questions which preceded actual devel-
opment. Specifically, these were the iden-
tification of culturally sensitive informa-
tion systems for future research projects
and had fundamentally different value
systems among developers.
Subject Area 1 – Potential for Future Cul-
turally Sensitive Information Systems:
This subject area focuses on the identifi-
cation of culturally strong influenced in-
formation systems which directly lead to
the initiation of future research projects.
Cultural aspects are therefore examined
before the system is developed conceptu-
ally or empirically. Davison et al. (2003)
make the only contribution that could be
allocated to this category. In this concep-
tual contribution, e-commerce opportu-
nities are identified along the former Silk
Road in Central Asia. Regarding the in-
frastructure of the Silk Road, a relatively
well-developed mobile network is being
established, which is why mobile devices
play a key role. Nevertheless, there are
barriers due to a lack of payment sys-
tems, resulting in credit cards rarely be-
ing accepted in Western China. There are
also cultural issues that arise from the
large number of participating countries
(Turkey, Kazakhstan, Turkmenistan, In-
dia, Nepal and China). The regions in-
volved are also relatively poor, thus lead-
ing to economic problems. The authors
therefore believe that the development of
a functioning e-Silk Road will take sev-
eral years. It should furthermore be noted
that this contribution is relatively gen-
eral and offers no theoretical basis for its
claims.
Since only one contribution can be al-
located to this subject area, only very gen-
eral research questions can be derived:
– Which other areas have a high poten-
tial for culturally sensitive information
systems?
– How can these potentials be exploited?
Subject Area 2 – Cultural (Developer)
Values:
This subject area is also upstream of ac-
tual development and includes the gen-
eral (national) cultural influences on de-
velopers and their inclusion, through
team-building, in development projects.
The two identified contributions each
use Hofstede’s cultural dimensions as a
theoretical starting point. First, Kankan-
halli et al. (2004) investigate the inter-
dependence of values of individualism
and collectivism and masculinity and
femininity, following Kumar and Bjorn-
Andersen (1990). The authors manage to
demonstrate the influence of both cul-
tural dimensions on the technical, eco-
nomic and socio-political values of the
developer on the basis of empirical data
from the USA and Singapore. Individual-
ism and masculinity are correlated pos-
itively with both economic and techni-
cal values, while there is a negative cor-
relation with socio-political values. These
results should be considered during the
composition and management of cross-
cultural teams. In the second contribu-
tion, Hunter and Beck (2000) also ex-
amine cultural developer values at the
level of subject design. Using the reper-
tory grid technique (Kelly 1955, 1963),
the authors show that different cultures
have different standards, and different
quality criteria for performance assess-
ment are used. This qualitative study as-
sessed different constructs through inter-
views, and the selection of the examples
– Canada and Singapore – was based on
Hofstede’s cultural dimensions. Among
other things, a more technocratic ap-
proach of system analysts in Singapore
was identified, in which expertise plays a
dominant role in an IS project. In con-
trast, Canadian system analysts take more
of an advisory role and try to involve cus-
tomers in a more collaborative process.
These roles differ according to different
expectations of the service to be pro-
vided. The focus of the article, however, is
more on the development of a methodol-
ogy and less on a dedicated performance
analysis.
Against this background, the follow-
ing research questions seem significant in
this field:
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– What are the effects of different cul-
tural (developer) values on the design
object?
– Can the results be generalized to other
countries with similar characteristics
in terms of their cultural dimensions
(e.g., to China, with respect to collec-
tivism)?
4.2 Analysis Phase
Following Stahlknecht and Hasenkamp
(2004), the analysis phase is divided not
only into an as-is analysis, where the ex-
isting system is examined, but also a tar-
get analysis, where an initial target con-
cept is developed. This category can be
organized into two subject areas: require-
ments management, as well as the detec-
tion and consideration of risk and success
factors analysis.
Subject Area 3 – Requirements Manage-
ment for Culturally Specific Information
Systems:
This subject area includes the contribu-
tions which focus on culturally specific
information on the collection or map-
ping of culturally specific requirements.
The identified contributions cover design
subject and object and their relations to
one another. Damian and Zowghi (2003)
come to the conclusion that requirements
management among global software de-
velopers in Australia and the USA is
affected by conflicts based on cultural
differences.
Choe (2004) points to cultural dif-
ferences in functionality requirements
for information systems in accounting
which should be considered in the de-
sign of such systems. Korean companies
put more emphasis on flexibility, while
Australian firms, in particular, value out-
put quality and traditional information
on cost control.
Leimeister et al. (2009) also demon-
strate that the requirements of CIOs in
RFID are associated with different strate-
gic goals. While German CIOs focus on,
quality improvement, the reduction or
automization of manual tasks, reduction
of faulty products and an improvement
of customer service, the aims of Italian
CIOs are primarily directed towards the
reduction of inconsistent product lines,
optimization of inventories and the im-
provement of customer service. Drivers
of these strategic goals can be determined
by factors such as experience with RFID,
company size and the perceived potential
of the technology. Hofstede’s cultural di-
mensions are used to explain the differ-
ence between German and Italian firms
with respect to these factors. For exam-
ple, following Hofstede, the lower level
of experience with RFID in Italy leads
back to the higher degree of uncertainty
avoidance.
Choi et al. (2005) identify 52 attributes
that exert an influence on the use of
mobile data services. In addition, eleven
critical attributes are identified which
have a direct link to the user’s culture.
The paper uses the theoretical founda-
tions as well as the cultural dimensions
of Hofstede (uncertainty avoidance and
individualism/collectivism). In addition,
Hall and Hall (1990) use the cultural
dimensions of context and the percep-
tion of time. As an example, the con-
text in Korea and Japan favors more con-
tent and more symbols in the overview
design, taking into account the variance
in font colors and font sizes. In Fin-
land, on the other hand, less content and
fewer icons in the overview design and
a smaller variance in font colors are fa-
vored. These differences in requirements
should be used in the design of mo-
bile data services in different cultures
in order to achieve a higher rate of ac-
ceptance. Regarding substantive classifi-
cation, Choi et al. (2005) focus mainly
on subject design. Since actual potential
users were surveyed, however, the contri-
bution represents a combination of both
aspects.
Martinsons and Ma (2009) analyze the
extent to which different Chinese sub-
cultures differ regarding the ethics of in-
formation managers. Here, instead of the
usual cultural dimensions of Hofstede,
the authors use dimensions belonging
to the generational sub-culture theory
of Strauss and Howe (1991) and life-
cycle theory of Erikson (1997). These ap-
proaches do not assume a homogeneous
culture, but explain age-related differ-
ences in a nation’s culture, where self-
interest, social relationships, laws and
rules, majority rights, and equality and
fairness can be used as indicators of
moral differences. The results suggest
very westernized, traditional, and mod-
ern Chinese cultures that necessitate ap-
propriate adjustments with respect to re-
quirements management. This work also
raises doubts about the cultural concep-
tions of Hofstede and the GLOBE study
(Sect. 2), which stem from just “one”
Chinese culture.
In summary, it can be said that cul-
ture entails different requirements for in-
formation systems that should be consid-
ered in development. Moreover, require-
ments management itself is also influ-
enced by culture and is therefore imple-
mented differently in different cultures.
In this context, the question arises as to
whether these results can be generalized
to the entire national culture or whether,
following the assumptions of Martinsons
and Ma (2009), sub-cultures exist within
a single nation, and thus the require-
ments can vary significantly. Considering
not only the size and diversity of some
countries, such as China and India, but
also the differences between generations
as well as between rural and urban popu-
lation, using Hofstede’s classification for
an entire nation is likely to be, at best,
inexact.
Based on these examples, the following
research questions seem relevant:
– To what extent do national sub-
cultures exist and how different are
they when compared to Hofstede’s
dimensions?
– Can the identified differences regard-
ing requirements actually be traced
back to the explanation of the cultural
dimensions used?
Subject Area 4 – Risk and Success Factor
Analysis of Culturally Sensitive Develop-
ment Projects:
To this subject area contributions have
been assigned that deal with the anal-
ysis of critical factors for development
projects. The analysis of risk factors is
usually done as an accompanying or
cyclical part of the development process
(Boehm 1986). Where possible, the con-
tributions are therefore also associated
with a specific phase of the development
process. Cultural factors which are rele-
vant to the success of information and
communication technology (ICT) devel-
opment projects can be identified at all
cultural levels. Because of the numer-
ous contributions presented under this
topic, a detailed explanation is appropri-
ate. With regard to the object of study, the
design subject – specifically the design
team (Fig. 2) – dominates the orienta-
tion of the contributions in this field. The
focus of research is on the collaborative
development of information systems in
different national cultures. A commonly
identified phenomenon in the Asian re-
gion is the avoidance of the loss of face
and associated communication problems
(Winkler et al. 2007; Keil et al. 2007;
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Tan et al. 2003; Yuan and Vogel 2006).
This can especially lead to problems in
offshore projects where designers from
different countries work together. Peter-
son and Kim (2003) have studied the cul-
tural differences that exist in the percep-
tion of success factors for software devel-
opers from the USA, Korea, and Japan.
Insufficient user involvement and inad-
equate experience are perceived as be-
ing problematic in Korea. In addition,
project goal definitions and missed dead-
lines are presented as a major issue in Ko-
rea that leads to development failures. In
contrast, the developers in Japan and the
USA report similar results, where the suc-
cess factors are judged more positively.
Likewise, Keil et al. (2000) have found
that the failure of software development
projects in different cultures is judged
differently. In concrete terms, Finland,
the Netherlands, and Singapore are com-
pared in terms of how they deal with sunk
costs and the risk behavior of decision-
makers. While the level of sunk costs mo-
tivated stakeholders in all cultures to take
on more risk, it could be shown that the
tendency to take risks in countries with
a low degree of uncertainty avoidance,
such as Singapore, meant that the per-
ception of risk was reduced and critical
projects were continued for longer.
In addition, the contributions of Avi-
son and Malaurent (2007), Motwani et al.
(2007) and Shanks et al. (2000) are as-
signed to this subject area. They ana-
lyze critical success factors for the imple-
mentation of Enterprise Resource Plan-
ning (ERP) systems. Due to the thematic
focus of this section, these are consid-
ered in Sect. 4.5 (implementation phase)
in more detail. The article by Ravesteyn
and Batenburg (2010) examines the rela-
tionship between the designer on the de-
sign subject side and actors on the de-
sign object side. Cultural differences in
the implementation of business process
management systems that are influenced
by these two levels are examined. In-
stead of using general cultural dimen-
sions, volunteers from northern Europe
and the Anglo-American countries were
asked questions which concerned their
understanding of the concept of busi-
ness process management, management
support and expertise in change man-
agement. It becomes clear that the criti-
cal success factors for implementing busi-
ness process management systems can
be classified into five culturally indepen-
dent areas (management, organization
and processes, measurement and con-
trol, implementation and change man-
agement, architecture, and solution de-
velopment). However, the importance of
individual factors differs significantly in
these areas. Thus, the intelligibility of the
overall concept, the processes and their
relationship to each other, as well as a
high level of support from management
are considered important, particularly in
northern Europe.
Furthermore, contributions are identi-
fied that address the design subject and
thereby connect aspects of national and
organizational culture. Tan et al. (2003)
come to the conclusion that the decision
over whether or not bad news is commu-
nicated to a software project is – in coun-
tries with a high degree of collectivism
– primarily influenced by the organiza-
tional climate. In contrast, Holmstrom
et al. (2006) conclude that differences in
socio-cultural distance affect global de-
velopment projects. Socio-cultural dis-
tance, following Ågerfalk et al. (2005),
refers to the coming together of aspects of
national and organizational culture, indi-
cating the extent to which an actor un-
derstands the values and normative ac-
tions of others. Further, the effect of tem-
poral and geographical distance was in-
vestigated (Ågerfalk et al. 2005). As a re-
sult of a case study, particular commu-
nication difficulties are described, which
include, for example, the use of differ-
ent languages and terminology, as well as
differences in the assessment of the time
required. However, although the same
problems occurred in all of the four com-
panies studied, different strategies were
pursued. On a theoretical level, due to the
combination of different attitudes (na-
tional and organizational) to distance,
greater explanatory power is gained over
traditional explanations, such as those of
Hofstede.
Numerous contributions concerning
success factors have marked similarities:
loss of face in Asian countries, com-
munication and coordination problems,
power distance, uncertainty avoidance
and collectivism. Cultural dimensions are
thereby often used as a justification of
observed phenomena. Discrepancies be-
tween the results could not be identi-
fied; however, the importance of individ-
ual factors was valued differently across
contributions.
Analysis of the contributions in this
field led to the following research ques-
tions:
– To what extent can the concept of
socio-cultural distance be applied to
other subject areas?
– Why do expressions of the observed
phenomena, such as “understanding
of the overall concept and the pro-
cesses” or “lack of experience,” vary in
different cultures?
4.3 Design Phase
In the design phase, the information
system based on the previously deter-
mined target requirements is developed
(Stahlknecht and Hasenkamp 2004). A
system design is created using system de-
velopment methods. This phase could be
assigned to contributions that deal with
the development and support of cultur-
ally sensitive systems development meth-
ods, as well as contributions that address
culturally sensitive system design directly.
Subject Area 5 – Development of New Sys-
tem Development Methods for Culturally
Sensitive Design of Information Systems:
In contributions assigned to this subject
area, new systems development methods
and architectures are introduced that take
culture into account explicitly. Numer-
ous articles are identified. All of them
consider as the main task of the design
object to address the storage of culture
in terms of cultural heritage through in-
formation systems (Carugati et al. 2005;
Garcia-Barriocanal et al. 2005; Loebbecke
and Thaller 2005; Monod and Klein
2005). These contributions are predom-
inantly design science oriented and in-
clude methods and architectures for de-
veloping such systems. Thus, Loebbecke
and Thaller (2005) imagine a reference
architecture that supports the digitiza-
tion of cultural objects (such as the in-
ventory of a museum) which is made
available online. They support their argu-
ment with two case studies. These con-
tributions address a cultural task with a
specific technology, so they can be as-
signed to the elements task and technol-
ogy in our framework (Fig. 2). The fo-
cus on these two elements clearly shows,
however, that the social subsystem has
not been addressed and therefore pro-
vides opportunities for future research.
No studies were identified that examine
how cultural preferences influence, e.g.,
the digitization of cultural heritage.
Another contribution (Kersten 2002)
describes a new methodology for as-
signing information systems according
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to the culture of users, hence produc-
ing a connection between design object
and subject. Based on the development
of e-business systems it reveals that by
considering cultural artifacts you need
more than a revised design of the in-
terface (e.g., linguistic adaptations). In-
stead, Kersten (2002) emphasizes that the
core application would also have to be ad-
justed in accordance with cultural prefer-
ences. Aspects such as system openness,
flexibility, stability and ease of use are
examples of properties that are associ-
ated with cultural values and can be ar-
ticulated in, among others, the choice of
Windows or Linux-based operating sys-
tems. Where various forms of culture
(national, organizational) are mixed, the
author explains, using examples to show
how the development of different levels
of e-business systems, including the core
software, can be adjusted to a culture.
In addition, new development paradigms
are proposed, such as aspect- or subject-
oriented programming, to realize cul-
tural properties during application devel-
opment.
The results are the following research
questions:
– Which national cultural differences do
systems provide that store cultural
heritage?
– Can the conceptual requirements of
Kersten (2002) related to the adjust-
ment of the core application be con-
firmed empirically?
Subject Area 6 – Support of Existing Sys-
tem Development Methods for a Culturally
Sensitive Design of Information Systems:
This category includes contributions that
focused on existing methods to support
cultural factors in the development of
information systems, that is, to address
cultural aspects of the socio-technical
system in a manner which is method-
ologically adequate. Moores and Gregory
(2000) study culture related problems
with the use of Soft Systems Methodol-
ogy (SSM). SSM is an analysis and de-
sign methodology that makes it possi-
ble to structure problem situations, tak-
ing into account human actors and their
cultures (Checkland 1981). The exam-
ple of China (in this case, Hong Kong)
shows three cultural problem areas in
software development: group discussions
are avoided, interviews are conducted in
several languages, resulting in commu-
nication problems, and due to a high
staff turnover in management, difficul-
ties arise in the consistent consideration
of stakeholder-interests.
The following research questions are
identified:
– How can design methods account for
various sub-cultures in the develop-
ment of the system?
– Which development methods are suit-
able for which cultures?
– According to which cultural factors
should a particular method be chosen?
Subject Area 7 – Culturally Sensitive De-
sign of Information Systems:
Kersten et al. (2002) examine the influ-
ence of culture on the surface and core
application design. The contribution is
closely linked to Kersten (2002) (see sub-
ject area 5). They reveal that within the
software design process culture is often
reduced to language and symbols or in
other words the instrumental theory of
technology is applied. This approach is
aimed at international software devel-
opers whose interfaces are adapted for
national markets. This contrasts with a
holistic understanding of culture and the
so-called material or critical theory of
technology. Since software applications
are tailored towards user interaction, un-
der this broad cultural understanding, it
is not sufficient to adapt the user inter-
face only to existing cultures. Rather, an
adjustment of the core software should be
the goal. Kersten et al. (2002) provide the
example of a decision support system in
France. According to Hofstede’s dimen-
sions a high degree of power distance
and a feminine orientation exist, there-
fore quality of life, relationships, and au-
thority are of high value. For this reason,
the system should take into account the
authority of the decision-maker, and also
offer considerable freedom, which should
also be taken into account in the sys-
tem design. Kersten et al. (2002) propose
an approach in which there is a distinc-
tion between the culture-dependent and
culture-independent components, which
must then be adjusted according to a
modular design approach. The theoret-
ical link between cultural and techno-
logical understanding remains unsolved
in the identified contributions and is an
appropriate starting point for future re-
search projects. Since, alongside the user,
specific design techniques are considered,
this contribution has been assigned to
two subject areas.
The following research questions seem
particularly important:
– To what extent can the theoretical
concept developed by Kersten et al.
(2002) be used in practice and are the
resulting systems actually purposeful?
– How far does the cultural background
of the designer influence the system
design?
4.4 Realization Phase
Contributions which deal with the re-
alization of previously specified systems
were assigned to this phase.
Subject Area 8 – Culturally Sensitive Real-
ization of Information Systems:
For realization, only contributions which
deal with the design of web pages are
identified. These build upon usability lit-
erature and consider Hofstede’s cultural
dimensions. For the example of online
shopping, Cyr (2008) investigates the ex-
tent to which information design, nav-
igation design and visual design affect
trust and satisfaction. Both of these fac-
tors influence so-called e-loyalty, defined
as the intention to return to a web page
or to consider it in future purchasing
decisions. E-loyalty therefore represents
a key characteristic of customer loyalty.
The results show that trust is particu-
larly important to e-loyalty in countries
with a high degree of uncertainty avoid-
ance. For this reason, this factor is more
relevant in Germany and China than it
is in Canada. Furthermore, building on
the existing literature, a large degree of
collectivism in China can be associated
with contrasting colors and visual ef-
fects, while in Germany, a logical and
highly structured layout is preferred, due
to the high degree of individualism (Sun
2001). The results support this hypothe-
sis, since a relation between visual design
and trust could be only established in
China. Overall, the various designs seem
appropriate to explain trust and satisfac-
tion cross-culturally, and also to account
for e-loyalty indirectly.
In contrast, Zahedi et al. (2006) study
the influential relationship between cul-
ture and Hofstede’s cultural dimension
of masculinity-femininity to improve the
efficiency of web documents. Cultural
content should be adapted to the values
of the target audience; otherwise, cultur-
ally confusing messages could arise and
distort communication. Web documents
with a masculine influence are character-
ized by the dense presentation of facts,
and use words which are typically as-
sociated with manly attributes. On the
other hand, more feminine web docu-
ments are characterized by factors con-
nected with charity, community, sharing
and interpersonal relationships. Zahedi
et al. (2006) identify these stereotypical
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attributes in various websites, and show
that several sites use a design which is un-
suitable for the target group. Although
this deals with a typically national cul-
tural dimension, no connection is made
to this field of research. It remains un-
clear, therefore, whether the results can
be generally applied to both masculine or
feminine influenced nations. For the clas-
sification of contents, both approaches
address object design, and humanity in
particular.
From these contributions, we can de-
rive the following research questions:
– To what extent do the cultural back-
grounds of designers (e.g., regarding
design preferences) influence the real-
ization phase?
– Can you transfer the results of Zahedi
et al. (2006) to male or female influ-
enced countries?
– What are the consequences of not
considering cultural differences in the
process of realizing core applications?
4.5 Implementation Phase
This phase involves the actual implemen-
tation of a pre-specified system. Con-
sequently, the contributions assigned to
this phase deal with cultural challenges in
implementation.
Subject Area 9 – Culturally Sensitive Im-
plementation of Information Systems:
At the level of the design object Avison
and Malaurent (2007) identify culturally
related problems in China, resulting in
a case study described as a failure of an
Enterprise Resource Planning (ERP) im-
plementation for a French company. The
problems identified include the language
and communication behavior of users
(e.g., through loss of face or problems
with understanding instructions in En-
glish), economics (unexpected local re-
porting requirements) and structural fac-
tors (respect for the corporate hierarchy).
The authors therefore conclude that the
use of global templates to support sys-
tem implementations can have negative
consequences.
Motwani et al. (2007) thematize the re-
lationship between humans and a specific
technology at the level of the design ob-
ject. Cultural differences arose in the im-
plementation of ERP systems between In-
dia and the United States, particularly re-
lating to Hofstede’s dimensions of power
distance and individualism/collectivism.
Power distance in India means that the
top management there acts much more
unilaterally, setting milestones and moni-
toring compliance. In contrast, in the US,
due to the lower power distance, there is
more of a team approach, with collab-
oration in the major decisions. In addi-
tion, external experts are accepted more
readily in collectivist societies such as in
India, while the more individualistic cul-
ture of the US has more confidence in
the technical expertise of their internal
employees.
There are, however, also factors for suc-
cess in professional project management
that work across cultures. Shanks et al.
(2000) conclude that in the introduction
of ERP systems the social subsystem is
mainly influenced by the cultural dimen-
sions of power distance and individual-
ism/collectivism. This is based on case
studies from China and Australia, since in
countries such as China with a high de-
gree of power distance and collectivism,
fewer resources must be used to convince
people to change their behavior.
As all of the contributions in this sub-
ject area study risk factors, they were also
assigned to subject area 4.
For this subject area, the following
questions seem particularly relevant:
– To what extent does the cultural back-
ground of the designer influence the
implementation phase (e.g., regarding
design preferences)?




– Can the recurring observations about
cultural dimensions of power distance
and individualism/collectivism be gen-
eralized?
4.6 Comprehensive Approaches
Subject Area 10 – General Approaches (Not
Specifiable):
There are several contributions which
could not be assigned to any of the pre-
vious subject areas (online Appendix A,
Table 1). These are comparatively broad
approaches that deal with the entire de-
velopment process. At the national level,
for example, Deshpande et al. (2010)
show techniques for dealing with cul-
tural differences in global software devel-
opment, and illustrate, using the exam-
ple of India, how these differences can
be used as an advantage. India has a
wide variety of sub-cultures, with more
than 850 languages and over 1,600 di-
alects spoken, in conjunction with a va-
riety of religions and local customs, evi-
dence of considerable diversity, and thus
project managers have to develop strate-
gies to deal with this diversity. An exam-
ple is the provision of a back-up team
to the field to address staffing problems
due to various holidays, thus providing
24-hour support, 365 days a year. Like-
wise, all team members are made aware
of cultural differences. There is special
training in which Hofstede’s cultural di-
mensions, among others, are discussed,
improving both the cooperation within
the team as well as relations with the
client.
In contrast, Heumann et al. (2011) aim
with their article on the connection be-
tween design object and design subject to
examine the interaction between the cul-
ture of designers and the client’s choice
of control mechanisms in IS off-shoring
projects. They combine theoretical con-
cepts from culture research with control
theory. A special feature of this is that
the authors use a questionnaire to gather
and evaluate information at the individ-
ual level concerning the selected cultural
dimensions of power distance, individ-
ualism/collectivism, uncertainty avoid-
ance and activity/passivity, after Trian-
dis (1982), and mono/polychronic time
perception, after Hall and Hall (1990).
The findings indicate that power dis-
tance influences informal control, result-
ing in two reciprocal effects. While a high
degree of power distance relies on so-
cial control mechanisms such as rituals
and ceremonies, to reduce differences be-
tween objectives, in a lower power dis-
tance situation more self-control is re-
quired. This seems plausible, since these
control mechanisms require a greater
degree of autonomy that is not pro-
vided by cultures with a high degree of
power distance due to the clear structures
and expectations of supervisors. Nev-
ertheless, the influence of the national
culture of suppliers is overall relatively
low.
For this subject area, the following
research questions are identified:
– Can the results of Deshpande et al.
(2010) concerning the use of cul-
tural differences be transferred to other
cultural areas with less diversification?
– Can the often cited explanation of cul-
tural differences dimensions provided
by Hofstede also be used empirically
to demonstrate causal factors (as in
Heumann et al. 2011)?
– Can further cultural differences in the
system design be derived from the con-
struct of the activity/passivity, follow-
ing Triandis (1982)?
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5 Implications
In this section, we address research ques-
tions 1 and 2 formulated in Sect. 1
and summarize the previous results
(Sect. 5.1). Then, in line with the third re-
search question, we consider the relation-
ship between theories of culture used in
the literature and theories related to the
design and development of information
and communication systems (Sect. 5.2).
5.1 Summary of Results
The results can be summarized into two
main areas: (a) Concerning design sub-
ject, how should cross-cultural develop-
ment teams be managed? (b) Regarding
the dominant force in shaping design ob-
jects, how should information systems
be designed as socio-technological sys-
tems in different cultures? Our frame-
work (Fig. 2, Table 1) builds on the cur-
rent state of research for both questions
and illustrates different research poten-
tials. Regarding a), there are various re-
sults, which often describe only individ-
ual phenomena. Consequently a com-
prehensive synthesis and analysis of the
various findings mainly regarding exter-
nal validity are commendable. In con-
trast, regarding (b), further research is
necessary. The existing approaches fo-
cus only on the identification of culture-
related variability. Methods for the de-
velopment and evaluation of appropriate
culturally sensitive information systems
are still lacking.
Among the investigated contributions,
a homogeneous understanding of culture
at the national level, in the sense of Hof-
stede (1980) prevails. However, this can
be drawn into question, especially in di-
verse and rapidly developing countries
such as China and India, which now have
a variety of value systems in place (Mar-
tinsons and Ma 2009). The use of uni-
form cultural dimension values is thus
problematic. This gives rise to group-
specific cultural approaches which can
also explain the different national cul-
tures and sub-cultures within a country
(Sect. 2.1). In this context, it should be
examined to what extent divergent results
– for individual questions previously
considered to be aspects of national cul-
tures – can be explained through group
and sub-cultures. In marketing especially,
researchers use so-called “ethnic” ap-
proaches at the group level for poten-
tially culturally sensitive solutions. Issues
of ethno-marketing arise with end con-
sumer products, such as the marketing of
particular brands and mobile phone rates
to people with immigration backgrounds
in Germany and Hispanic immigrants in
the USA. In parallel, the design of in-
formation systems could be targeted to
specific group and sub-cultures through
different cultural considerations.
In terms of the examined timescale, it
is clear that there are often conflicts in
projects (Kaye and Little 2000; Damian
and Zowghi 2003; Winkler et al. 2007).
Longitudinal research results, which are
connected to various points in time,
could not be identified, which could
be connected to a static understanding
of culture. Cultural change over time
and the corresponding opportunities for
control should continually be assessed
and considered in the design of in-
formation systems. Corresponding dy-
namic approaches and associated cultur-
ally sensitive regulations have yet to be
explored.
The development process of informa-
tion systems is usually, in the context
of culture, studied in a general manner.
Work on specific phases of the develop-
ment process (Sect. 4) is occasionally dis-
tributed. Thus, work on “classical” phases
of system development such as system de-
sign (Table 1 – Subject area 7) or imple-
mentation (Table 1 – Subject area 9) is
difficult to classify. For other phases, such
as verification and validation (Boehm
1986), no contributions could be iden-
tified. Abstract general statements can
help, but have a limited usefulness in
concrete development projects. For this
reason, future research using appropri-
ate theoretical approaches should exam-
ine specific activities in order to support
practical projects.
The interaction of different types of
culture is another research area that is still
largely unexplored. It would thus be con-
ceivable that in internationally engaged
development teams, the national or orga-
nizational culture of the group would be
sidelined, thereby reducing known cul-
tural problems. In this context, it should
be investigated which cultures dominate
when, and how this might be influenced.
Therefore, an analysis of specific cause-
effect relationships becomes necessary in
order to obtain recommendations for
action as well as control instruments.
The contributions which deal with de-
sign subject and design object are mostly
of a general nature and cannot be directly
allocated to a specific subject area. The
context of design subject culture and de-
sign object culture could provide a deeper
insight into typical conflicts. A possible
area would be cultural conflicts caused
by the external system design and system
implementation. In addition, the ques-
tion arises in connection with the devel-
opment of products for the end user as
to how future cultural differences in use
can be taken into account during devel-
opment in order to allow for culturally
sensitive designs.
5.2 Towards a “Theory of Culturally
Sensitive IS Design”?
The third research question refers to the
theories in general, and asks which theo-
retical models of culture are used specif-
ically in the design of information sys-
tems. On the basis of the selected articles,
this issue has been addressed in Sect. 4.
In the following, these results are further
condensed:
During the literature analysis, articles
were identified that have no theoreti-
cal frame of reference for culture. These
are paper which mainly use no empirical
data, including contributions that relate
to the storage of culture – cultural her-
itage – my means of information systems
(Carugati et al. 2005; Garcia-Barriocanal
et al. 2005; Loebbecke and Thaller 2005;
Monod and Klein 2005). The authors fo-
cus on the design perspective and con-
sider culture exclusively as a task. Davi-
son et al. (2003) can also be assigned
to this group, since their comments on
the e-commerce potentials along the for-
mer Silk Road have no theoretical refer-
ence. The reasoning behind these articles
is based mostly on the obvious nature of
cultural differences.
Further, contributions are identified
which reveal no theoretical foundation
and only aim to identify differences. Pe-
terson and Kim (2003), for example, refer
to the fact that contributions to software
risk management come primarily from
western countries, and therefore com-
pare the perception of risk factors across
Japan, Korea, and the U.S. There are also
works which, in explaining previously
identified differences, use only theoretical
constructs from the literature. Thus, Ak-
manligil and Palvia (2004) cite Hofstede
to explain the differences in outsourcing
behavior.
A number of the identified contribu-
tions follow a unified theoretical frame-
work to connect culture and the design
of information systems. The dominance
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Abstract
Tyge-F. Kummer, Jan Marco Leimeister,
Markus Bick
On the Importance of National
Culture for the Design
of Information Systems
In this contribution a literature review
is conducted to illustrate how national
culture influences phases of the design
of information systems. For this pur-
pose, we review the literature in order
to identify reliable and commonly ap-
proved findings as well as still open re-
maining questions. Fundamentally, our
literature review is a comprehensive
framework that sets typical dimensions
of system design as well as main types
of cultural research in relation to each
other. The existing research results in
the area of national culture are classi-
fied along the levels of system design
and attributed to typical phases of the
design of information systems. It thus
becomes apparent that in the domain
of culture and information system de-
sign it is often only the design subject
or the design object that is addressed.
Contributions that connect both levels
rarely exist. In our review, only a lim-
ited number of publications could be
identified that covered concrete phases
of the development providing system
design, implementation, as well as ver-
ification and validation. From a theo-
retical perspective, there is an obvious
dominance of Hofstede’s cultural di-
mensions that well address single top-
ics of the design, such as user interface
and inter cultural problems in develop-
ment teams. Other domains, however
(e.g., technology and architecture), are
inadequately explained. Further, a pre-
dominantly phenomenological focus
becomes obvious. The observed cul-
tural phenomena and the connected
interpretations are usable in a limited
way for concrete development initia-
tives. The contribution ends with the
vision of a theory for the culturally sen-
sitive design of socio-technical infor-
mation systems that absorbs current
scientific knowledge and unites it in a
structured approach.
Keywords: National culture, System
design, Socio-technical system design,
Literature review
of Hofstede’s dimensions (Sect. 2.1) is
exceptional in this context. These often
represent the theoretical starting point
and are also used to interpret the results
(e.g., Shanks et al. 2000; Keil et al. 2000;
Leimeister et al. 2009). Alternative con-
structs, such as those found in Hall and
Hall (1990), are isolated (Choi et al. 2005;
Heumann et al. 2011). Other conceptu-
alizations are not evident in the consid-
ered sample. This is surprising, since, af-
ter the GLOBE study, alternative cultural
dimensions exist which are based on a
broadening of Hofstede’s approach, given
the distinction between values and prac-
tices, as well as the addition of more
dimensions.
The connection of cultural models and
IS design approaches is mostly rhetori-
cal. An IS concept is first and foremost
brought into a connection with cultural
models. Motwani et al. (2007), for ex-
ample, first introduce success factors for
ERP implementations, and then point to
possible connections with Hofstede’s cul-
tural dimensions. They then describe two
case studies in which this relationship is
concretized by means of empirical data.
What is critical is the widespread habit of
using the cultural dimensions to explain
phenomena without testing the causal
relationship between culture and the IS
concept. Approaches which attempt to
effectively merge IS concepts with models
of culture are rare. Only Heumann et al.
(2011) assess the cultural dimensions in
a questionnaire and test a model which
integrates both IS and culture.
Obviously, many of the contributions
are not theory based and have little the-
oretical benefit for the culturally sensi-
tive design of IS, since they work phe-
nomenologically or relate to correspond-
ing phenomenological groundwork. In
addition, as a result of the dominance
of Hofstede’s dimensions, it is almost in-
evitable that certain subject areas can be
well addressed (e.g., user interface, cross-
cultural issues in development teams,
etc.), while other areas (e.g., technology
and architecture issues) are insufficiently
explained. The results of prior work for
a comprehensive, integrated approach to
culturally sensitive IS design are corre-
spondingly limited. This dilemma is es-
pecially evident in the contributions of
Kersten (2002) and Kersten et al. (2000,
2002), which do not specifically illustrate
how a theoretical link between adapta-
tion of core applications and national
culture might be established. Moreover,
from a theoretical point of view, as has al-
ready been shown in Sect. 5.1, a relatively
simple understanding of national cul-
ture dominates that is static and assum-
ing homogeneity within a country. More
complex approaches which account for
dynamics and sub-cultures, aside from
Walsham (2002), have not been found.
6 Conclusion
This paper outlined the relationship be-
tween national culture and the various
reference points of the design of infor-
mation and communication systems. In
terms of limitations, it should be noted
that we reviewed a sample of contribu-
tions from the fields of business and in-
formation systems engineering and in-
formation systems by means of a lit-
erature review. Through the systematic
collection of articles, we attempted to
create a complete and comprehensive
picture of the research in this area. It
should nevertheless be assumed that in
related disciplines, like management re-
search or general intercultural compar-
ison research, there are additional con-
tributions which could have further en-
riched our paper. Furthermore, as a re-
sult of the focus on national culture, there
are some far-reaching restrictions, as dis-
cussed in Sect. 2. Although considera-
tions of subcultures beyond the level of
national culture were found, the investi-
gation was limited to the level of national
culture. An extension of the analysis to
further disciplines and forms of culture is
therefore recommended.
In the context of the analysis, a vari-
ety of causal relationships emerged which
were categorized by way of an ordering
framework. A comprehensive review of
the existing research landscape was made
and subdivided into ten subject areas
(Table 1-A, online Appendix A). It be-
came clear in this categorization that the
levels of design subject and design object
should largely be considered separately in
research.
The effect of cultural influences on
these two levels is of great relevance,
since cultural differences between both
levels affect the development of socio-
technological systems. In this context, na-
tional cultures and their effects can be
used to make the system design more re-
sponsive to design object. In addition,
there is a general lack of design theo-
ries regarding culturally sensitive, socio-
technological development of informa-
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tion systems. The overwhelming major-
ity of contributions identified in the liter-
ature analysis consider parallel phenom-
ena from different perspectives. A thor-
ough theoretical foundation would offer
considerable advantages to research and
practice. Scientists and researchers would
have a basis on which they could sys-
tematize their research and falsify their
theories, generalizing or broadening their
concepts, while practitioners could trans-
fer the identified causal mechanisms to
specific development projects. This is due
to the single phenomena identified and
the sometimes highly speculative inter-
pretations – at least for the moment –
quite limited. The proposed framework,
taking into consideration the various cul-
tural forms, provides a first step in the
development of this approach with the
elements of system development.
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Table 1-A Overview of the identified articles 







Data analysis technique Findings 
Level of the design object 
Arnott et al. (2007) Not classifiable Thailand  Questionnaire and 




study analysis (4 projects) 
The development of management 
information systems (MIS) in emerging 
markets is significantly influenced by the 
cultural fit. Critical success factors for 
project success are social and cultural 
aspects, the development method and 
the general cultural fit of the MIS.  









Cultural aspects influence the success of 
the implementation of ERP systems. 
Major areas of concern that often lead 
to project failure in China are language 
and communication behavior, economic 
and structural differences as well as 
political and legal issues.  





Non-empirical Not included (conceptual) A framework is developed based on 
IDEF0, which supports the development 
of e-services in terms of e-government 
web sites. It aims at preserving cultural 
heritage within the European Union by 
defining resources, rules and goals for 
each activity. 
Choe (2004) Task Australia, Korea Questionnaire (n=121) Empirical-quantitative, 
variance analysis 
There are cultural differences regarding 
functionality requirements of 
information systems, which should be 
considered in the design of information 
systems. Korean companies require 
more non-financial types of information 
while Australian companies demand 
flexibility and quality performance as 
well as advanced cost control 
information. 
Cyr (2008) Members USA, Canada, 
Germany, Japan 
Questionnaire (n=114) Empirical-quantitative and 
analysis of variance 
(confirmatory) 
There are culturally related preferences 
in the design of websites. Of particular 
relevance to online shopping are trust, 
satisfaction and e-loyalty. While results 
of the Western countries are very 
similar, substantial differences with 
Japan were identified. 




India, Nepal and 
China) 
Non-empirical Not included (conceptual) E-commerce options are presented 
along the former silk road in the region 
of eastern China and central Asia 
(Kazakhstan). Barriers to infrastructure 
are presented along with cultural and 
economic problem areas to support the 
development of appropriate systems. 
Garcia-Barriocanal et 
al. (2005) 
Task, technology Spain Non-empirical Not included (conceptual) The paper depicts the design of an 
ontology of humor artifacts that 
provides semantic access to current 
Spanish graphic humor. The semantic 
framework and the annotation 
technique support the preservation of 
cultural heritage through the 
development of appropriate systems. 
Kersten et al. (2000) Members, 
role/structure 
General Non-empirical Not included (conceptual) Software is produced in accordance with 
the requirements of the markets and 
therefore adapts to cultural values. At 
the same time, software influences the 
behavior and organizational principles 
and thus culture. Therefore, a research 
agenda is developed which focuses on 
the interactions between software and 
culture. 









CIOs attribute different strategic 
importance to RFID in different cultures. 
While in Germany people are rather 
aiming at quality improvements, 
automation, and reducing 
counterfeiting, in Italy the reduction of 
stock inconsistencies and the 
optimization of stock keeping are more 
important. These differences may 
influence the development of 
corresponding systems. 
Loebbecke and Thaller 
(2005) 
Task, technology Europe (in 
particular 
Germany) 
Non-empirical Not included (conceptual) By introducing "Digital Autonomous 
Cultural Objects (DACOs)", a reference 
architecture is presented that enables 
global integration and institutional 
independence at the same time. DACO 
makes it possible to preserve the 
European cultural heritage in the digital. 
The approach is illustrated on the basis 
of two projects. 









analysis of variance 
(exploratory) 
Various national subcultures exist in 
China, which differ in terms of 
information ethics across managers. 
Significant differences between the 
Western morality, the traditional, and 
the modern Chinese culture are 
identified. The study questions the 
approaches proposed by Hofstede and 
the GLOBE study which assume “one” 
Chinese culture. 
Monod and Klein 
(2005) 
Task, technology General (in 
particular Greece) 
Non-empirical Not included (conceptual) An "interpretive archeology system" is 
introduced, which meets the 
requirements for interactive 
interpretation support systems for 
cultural heritage. In addition, a 
framework for the evaluation of 
communication concerning cultural 
heritage is presented. The underlying 
approach is illustrated by a sample. 
Motwani et al. (2007) Task, technology India, USA Interviews (no number 
provided) 
Empirical-qualitative, case 
study analysis (2 projects, 
exploratory) 
Success factors in the implementation of 
ERP systems vary across cultures. Most 
important are differences in leadership 
styles and the depth of integration of 
external expertise. Cultural dimensions 
such as power distance partly explain 
these variations. Moreover, success 
factors like professional project 
management are important across 
cultures. 
Shanks et al. (2000) Task, technology Australia, China Interviews (no number 
provided ), document 
analysis 
Empirical-qualitative, case 
study analysis (two 
projects, exploratory) 
Critical success factors in the 
implementation of ERP systems vary 
across different national cultures. 
National cultural dimensions like power 
distance partially explain these 
differences. In general, technical and 
training related aspects are more 
relevant in China, while in Australia 
project enthusiasm and change 
management are of crucial meaning.  
Zahedi et al. (2006) Members, 
role/structure 
General Document analysis (90 





Considering cultural dimension of 
masculinity-femininity can improve the 
efficiency of web documents. Therefore, 
cultural content should be adapted to 
the values of the target audience. 
Otherwise, cultural messages can distort 
communication. 
Level of the design subject 









Nine strategies for the conduction of 
global IS development projects are 
identified. Moreover, a framework is 
developed that enables the selection of 
an appropriate strategy based on various 
parameters. 
Damian and Zowghi 
(2003) 





Requirements management in global 
software development is affected by 
conflicts caused by cultural differences, 
inadequate communication, knowledge 
management, and time differences. 
Deshpande et al. 
(2010) 
Design members Ireland, Italia Interviews (n=15) Empirical-qualitative, 
grounded theory 
(exploratory) 
Techniques for dealing with cultural 
differences in global software 
development are presented. 
Furthermore, it is demonstrated how 
these differences can be used as 
advantages. 
Holmstrom et al. 
(2006) 
Design members Ireland Interviews (n=12) Empirical-qualitative, 
grounded theory 
(exploratory) 
Temporal, geographical and socio-
cultural challenges for global software 
development are identified and possible 
solutions are derived. While the 
challenges are identical in the 
investigated companies, their solutions 
differ substantially. Near shoring is 
recommended as a general approach to 
deal with these challenges. 
Huang and Design members India, China, USA Interviews (n=38) Empirical-qualitative, case Cultural differences in the perception of 
Trauth(2008) study analysis 
(exploratory) 
time, hierarchical structure, relationship 
orientation and social commitments 
influence the temporal separation and 
coordination in globally distributed 
software development. 
Hunter and Beck 
(2000) 
Design members Canada, 
Singapore 
Interviews (n=70) Other With the Repertory Grid technique, an 
approach is presented to study culturally 
related differences between system 
analysts’ preferences for certain 
evaluation criteria. The approach is 
illustrated by identifying differences in 
assessment by a number of "excellent" 
systems analysts in two cultures. 
Kankanhalli et al. 
(2004) 




Cultural background and espoused 
values of IS developers are interrelated. 
Individualism / collectivism and 
masculinity / femininity influence 
technical, economic and socio-political 
values of developers. 
Keil et al. (2000) Design goal Finland, 
Netherlands, 
Singapore 




The failure of software development 
projects is differently judged in diverse 
cultures. Sunk costs and risk tendency of 
decision-makers are key drivers for 
decisions. This relationship appears to 
be stronger in countries with a high 
degree of uncertainty avoidance. 
Keil et al. (2007) Design members Korea, USA Experiment (n=146) Empirical-quantitative 
analysis of variance 
(exploratory) 
If there are ways to blame others, the 
willingness to communicate bad news in 
software development projects 
increases significantly in the Unites 
States. In Korea, this effect could not be 
detected. Without the opportunity to 
blame others, no culturally based 
differences between the two countries 
could be identified. 




Japan, USA Questionnaire (n=95) Empirical-quantitative, 
factor analysis, analysis of 
variance (exploratory) 
According to the opinion of Japanese 
developers, the project leader is a key 
success factor for the development of IS. 
Team characteristics are regarded as less 
relevant. In contrast, developers from 
the United States consider the 
communication as the most critical 
aspect of development projects, while 
the characteristics of the project 
manager were considered as less 
important. 
Peterson and Kim 
(2003) 
Design goal USA, Japan, Korea Questionnaire (n=310) Empirical-quantitative 
analysis of variance 
(confirmatory) 
The assessment of risk factors for 
development projects is influenced by 
culture. Developers in Japan and the 
USA identified similar risk factors, but 
these were different from factors 
identified by Korean developers. In 
Korea, inadequate experience, 
definitions of project objective and 
missed deadlines were given as reasons 
for IS development failures. 
Tan et al. (2003) Design members USA, Singapore Experiment (n=354) Empirical-quantitative 
analysis of variance 
(confirmatory) 
In collectivist cultures, the decision to 
communicate bad news regarding a 
software project is primarily influenced 
by the organizational climate. In 
individualistic cultures, information 
asymmetries are of particular 
importance.  
Walsham (2002) Design members General Case consideration Other Using structuration theory, a theoretical 
fundament is developed for explaining 
cross-cultural software development and 
usage patterns. The underlying 
contribution is to be seen in contrast to 
Hofstede based approaches. It 
demonstrates how the developed 
approach can explain conflicts and 
contradictions, cultural heterogeneity, 
work patterns and the dynamic nature of 
culture. 
Wende and Philip 
(2011) 
Design members Germany, India, 
Great Britain 
Interviews Empirical-qualitative, case 
study analysis 
(exploratory) 
The usage of instant messengers as a 
tool to bridge cultural based power 
distance in software development is 
examined. Based on theoretical concepts 
of virtual teams, communication, media 
selection, cultural distance, and early 
warning systems potential benefits are 
illustrated. 
Winkler et al. (2007) Design members Germany, India Interviews (n=9) Empirical-qualitative, case 
study analysis 
(exploratory) 
Differences between Germany and India 
in power distance, design understanding 
and work attitude were identified as 
critical success factors of outsourcing. 
Clear mechanism and role definition, 
strong leadership and an active cultural 
management – including the adaptation 
to the culture of the customer or 
supplier – are identified as effective 
management measures. 
Yuan and Vogel (2006) Design members China Interviews (n=6) Empirical-qualitative, 
unspecified (exploratory) 
The impact of Chinese national culture 
on the coordination among groups of 
software development is analyzed. It 
becomes clear that in particular 
collectivism and the fear of losing face 




Connection between the design object and design subject 
Choi et al. (2005) Not classifiable Korea, Japan, 
Finland 
Interviews (n=24) Empirical-qualitative, 
unspecified (exploratory) 
52 attributes that are relevant to the use 
of mobile data services were identified, 
and 11 critical attributes that have a 
clear link to user culture. The results 
illustrate differences in the requirements 
between diverse cultures and emphasize 
the importance of critical design issues 
in the development of mobile data 
services. 
Heumann et al. (2011) Not classifiable Germany, Austria, 
Switzerland 




The national culture of supplier in IS 
Offshoring projects influences the 
degree of control provided to the 
customer. Differences are related to the 
cultural dimensions of power distance 
and time perception. Nevertheless, the 
influence of national culture of the 
supplier is comparatively low. 
Kaye und Little (2000) Not classifiable North East Asia, 
UK 
Non-empirical Literature-based 
qualitative, case studies 
analysis (exploratory) 
Technology is being developed in a 
cultural context and thus includes 
culture in its design. For this reason, 
there are cultural conflicts in global 
software development and subsequently 
in the adoption by users. This paper 
points out the societal consequences for 
countries in various stages of 
development and with different cultural 
backgrounds.  
Kersten (2002) Not classifiable General Non-empirical Not included (conceptual) Cultural artifacts in e-business systems 
should be adjusted during the design of 
the surface and the design of the 
software core. Two methods are 
presented: the extension of software 
localization beyond the interface and the 
utilization of emerging software design 
paradigms based on the meta-object 
orientation. 
Kersten et al. (2002) Members, 
role/structure, 
design technique 
General Non-empirical Not included (conceptual)  As software applications are tailored to 
user interaction, it is not sufficient to 
adapt only the user interface to the 
existing culture. While the user interface 
should take the surface of culture into 
account, the software core needs to be 
adapted to the deep culture. It is shown 
how this can be realized in the modular 
way. 
Moores and Gregory 
(2000) 
Not classifiable Far Eastern 
culture (especially 
Hong Kong) 





Using Soft Systems Methodology (SSM) 
in software development causes three 
cultural problems: Group discussions are 
avoided, interviews are being conducted 
in multiple languages and – due to high 
staff turnover in management – taking a 















The critical success factors for 
implementing business process 
management systems can be assigned to 
five culturally independent areas. 
However, the relevance of single factors 
differs significantly within these areas. 
Particularly in Northern Europe, 
intelligibility of the general concept, the 
processes and their relationship to each 
other and a high management support 
are considered as important.  
Saab (2008) Not classifiable General Non-empirical Not included 
(conceptually) 
A framework of cultural values related to 
information, technology, and people is 
developed. This can be used by 
information system developers to assess 
the “cultural geography” of the target 





Appendix B Detailed Explanation of the research methodology 
 
In order to answer the questions mentioned in Sect. 1, a literature analysis was performed 
according to Webster and Watson (2002) applying the procedure of Buhl et al (2011). Since 
space limitations prohibit us from analyzing all relevant articles in detail, our literature review 
is based on a sample of research contributions published in accredited and well known 
journals and conference proceedings. In accordance with Buhl et al. (2011), the following 
databases were used to cover a wide field of different publications: AIS Electronic Library 
(Aisel), EBSCOhost, EmeraldInsight, IEEEXplore, INFORMS, InfoSci-Journals, Science 
Direct, SpringerLink and WileyInterscience. In addition, VHB JOUR QUAL, WI orientation 
lists and the Social Sciences Citation Index were consulted to ensure the scientific quality of 
publications. Because of their perfectly matching research focus, four articles published in 
the proceedings of the IEEE International Conference on Global Software Engineering were 
examined as well. The literature search was performed using the search fields "Title", 
"Abstract" and "Keywords". As our article examines to what extent cultural factors influence 
the design of information systems, the authors chose a combination of search terms 
consisting of a first part „Kultur“, „kulturell“ or „ländervergleichend“ and a second part 
„Design“, „Entwicklung“ or „Implementierung“ and their corresponding English translations. 
Table 2-B lists the combinations used in German and English. 
 
Table 1-B Criteria of the literature analysis (analogous to Buhl et al. 2011) 
Criteria Shaping 
Databases AIS Electronic Library (AISeL), EBSCOhost, EmeraldInsight, IEEEXplore, 




IEEE International Conference on Global Software Engineering 
Search fields Title, Summary, Keywords** 
Key phrases See Table 2-B 
Search period 1.1.2000- 30.6.2011 
* If not included in other databases. 
** If specifiable.
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Table 2-B List of used keyword combinations 
Keyword combination (German)  Keyword combination (English)  
„Kultur“ and „Design“  „Culture“ and „design“ 
„Kultur“ and „Entwicklung“ „Culture“ and „development“ 
„Kultur“ and „Implementierung“ „Culture“ and „implementation“ 
„Kulturell“ and „Design“  „Cultural“ and „design“ 
„Kulturell“ and „Entwicklung“ „Cultural“ and „development“ 
„Kulturell“ and „Implementierung“ „Cultural“ and „implementation“ 
„Ländervergleichend“ and „Design“ „Cross-cultural“ („cross cultural”) and „design“ 
„Ländervergleichend“ and „Entwicklung“ „Cross-cultural“ („cross cultural”) and 
„development“ 
„Ländervergleichend“ and „Implementierung“ „Cross-cultural“ („cross cultural”) and 
„implementation“ 
 
In order to sort out irrelevant articles the authors used a multi-stage approach (Buhl et al. 
2011). Following Piccoli and Ives (2005), the selection of articles identified by the keywords 
was conducted in three steps. At first, 6314 papers were identified based on the keywords. 
After reading title and abstract, the authors decided whether an article provides an added 
value in terms of the framework (Sect. 2) and the defined research questions (Sect. 1). 
Subsequently, the selected contributions were read and analyzed in detail in order to decide 
again if they provide an added value for the present analysis. Table 3-B shows the results of 
the literature research with respect to the various databases (Buhl et al. 2011). After 
analyzing the abstract, 73 papers were retained. The number of papers retained after 
analyzing the abstract was 73, of which 39 papers were found to be relevant for the final 
analysis. 
 
Table 3-B Result in the databases 






AIS Electronic Library 
(AISeL) 
http://aisel.aisnet.org 174 22 
EBSCOhost http://search.ebscohost.com 213 8 
EmeraldInsight http://www.emeraldinsight.com 1.894 5 
IEEEXplore http://ieeexplore.ieee.org 351 8 
INFORMS http://pubsonline.informs.org 514 4 
ScienceDirect http://www.sciencedirect.com 520 13 
SpringerLink http://www.springerlink.de 1.465 9 
WileyInterScience http://www3.interscience.wiley.com 1.183 4 
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Table 4-B illustrates the results after the last step of the article selection (Piccoli and Ives 
2005). A total of 39 highly relevant articles were selected for the present study. 
 
 
Table 4-B Overview of the journal 
Journal Final selected papers 
Journal of Global Information Management (JGIM) 5  
MIS Quarterly 2  
IEEE Transactions on Engineering Management 1 
Information Systems Research (ISR) 1 
Information and Management 2  
International Journal of Information Management 2 
Decision Support systems 2  
HMD - Praxis der Wirtschaftsinformatik 1  
Information Systems Journal (ISJ) 1  
WIRTSCHAFTSINFORMATIK 1 
Journal of Management Information Systems (JMIS) 2 
Journal of the Association of Information Systems (JAIS) 1 
Sum of Journals: 21 
Conference Proceedings  
European Conference on Information Systems 8 
Hawaii International Conference on System Sciences (HICSS) 3 
IEEE International Conference on Global Software Engineering 
(ICGSE) 
2 
Americas Conference on Information Systems (AMCIS) 2  
International Conference on Information Systems (ICIS) 1  
Tagungsband zur internationalen Tagung Wirtschaftsinformatik 
(WI) 
1 
Conference on Human Factors in Computing Systems (CHI) 1 
Sum of Conference Proceedings: 18 
 
Similar to the literature analysis of Buhl et al. (2011) and Piccoli and Ives (2005), it can be 
stated that due to the "[...] non representative data, not matching search terms or a too short 
time period the underlying database search could not detect all relevant sources and that the 
selection ultimately depends on the subjective judgment of the authors. " (Buhl et al., 2011, 
S. 162). On the other hand, this approach provides many benefits. These are among others 
a high degree of reproducibility and replication, intersubjective comprehensibility, the scope 
through which the specified criteria are delimited, and the lower likelihood of considering less 
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acclaimed publications (Buhl et al., 2011). Despite the fact that this procedure leads to a 
sample, rather than an exhaustive collection of literature, the authors believe that the benefits 
justify the choice for this approach. 
 
 
